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ABSTRACT
The cases of peri-implantitis are soaring rapidly in the current scenario. It is very important to have adequate knowledge 

about the etiology, pathogenesis, clinical features, radiological features, and treatment of peri-implantitis. In this context, the 

classification of the disease is of utmost importance for planning and execution of the treatment. Various classifications have 

been proposed over the years and with each classification, more information is being added and there is a lack of universal 

acceptance of a single classification. Clinical errors may be anticipated due to miscommunication and misguidance. Thus, it 

is important to sensitize the clinicians about different classification systems. This review attempts to compile and critically 

analyze existing classification systems of peri-implant diseases.

Keywords: Dental implants; diagnosis; peri-implantitis.

INTRODUCTION

Peri‐implantitis is defined as a plaque‐associated 
pathologic condition occurring in the tissue around 
dental implants, characterized by inflammation in 
the peri‐implant mucosa and subsequent progressive 
loss of supporting bone.1 It is the most frequent 
complication of dental implants and occurs from 1% 
to 47% at implant level,2-9 based on various study 
designs and population sizes.10-12 It presents a public 
health issue.13-15

Peri‐implantitis is associated with a history of chronic 
periodontitis, poor plaque control skills, and lack of 
regular maintenance care after implant therapy.16 The 
risk factors for peri-implantitis are patient-related, 
prosthesis-related, clinician-related and implant 
design, and site-related.17 Further investigations are 
necessary for the role of occlusal overload18, genetic 
factors19, rheumatoid arthritis with concomitant 

connective tissue disease20, increased time of 
loading21, and alcohol consumption.22 

Peri‐implantitis shows signs of inflammation, 
bleeding on probing and/or suppuration, increased 
probing depths and/or recession of the mucosal 
margin and radiographic bone loss compared to 
previous examinations.23

Diagnosis of peri-implantitis:24

•	 Evidence of visual inflammatory changes in the 
peri-implant soft tissues combined with bleeding 
on probing and/or suppuration.

•	 Increasing probing pocket depths as compared 
to measurements obtained at the placement of 
the supra-structure. 

•	 Progressive bone loss in relation to the 
radiographic bone level assessment at 1 year 
following the delivery of the implant-supported 
prosthetics reconstruction.

•	 In the absence of initial radiographs and 
probing depths, radiographic evidence of bone 
level ≥3 mm and/or probing depths ≥6 mm in 
conjunction with profuse bleeding represents 
peri-implantitis. 
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Classification of peri-implant diseases and 
conditions is essential for proper treatment 
planning, prognosis, and communication.25 

Many classifications have been proposed and widely 
used. These are explained below:

1. Spiekermann (1984) 

The type of bone resorption pattern was used to 
describe the peri-implant defect into 5 categories.26

Class I: Horizontal

Class II: Hay-shaped 

Class III a: Funnel-shaped 

Class III b: Gap-like 

Class IV: Horizontal-circular form 

2. Jovanovic (1995)

The classification has coupled the amount of 
horizontal bone loss with the type of bone defect.27

Class 1: Slight horizontal bone loss with minimal 
peri-implant defects

Class 2: Moderate horizontal bone loss with isolated 
vertical defects 

Class 3: Moderate to advanced horizontal bone loss 
with broad, circular bony defects. 

Class 4: Advanced horizontal bone loss with broad, 
circumferential vertical defects, as well as loss of the 
oral and/or vestibular bony wall 

3. Sussman (1998)

Historically, the periapical implant lesion has been 
described into 2 types as retrograde peri-implantitis 
by Sussman in 1998.28 

Type 1: Occurs when the insertion of the implant 
results in devitalization of the adjacent tooth either 
by direct contact or overheating of the surrounding 
bone

Type 2: Occurs when a periapical lesion from a 
nearby endodontically involved tooth encroaches 
upon the implant and contaminates it

An updated classification was considered by adding 
classes 3 and 4 as additional causes of RPI were 
reported:

Class 3: A lesion that develops because of improper 
placement or angulation of the implant (ie, placed 
outside the envelope of bone). This can include 
implants that are placed too far labially or lingually/
palatally.29

Class 4: A lesion that develops despite proper 
placement in sound bone with adjacent vital teeth 
postoperatively, which may imply residual bacteria/
viruses and/ or necrotic bone/subclinical infection 
remaining at the site or placement into an infected 
or inflamed sinus causing either nonhealing of the 
apical region of the implant or contamination.30 

4. Vanden Bogaerde (2004)

This classification considers peri-implant bone 
defects in the progression of the regenerative 
process:31

(1) Closed defects: It is characterized by the 
maintenance of intact surrounding bone walls.

(2) Open defects: It is the one that lack one or more 
bone walls. 

5. Lang NP et al. (2004)

The classification has included clinical signs, 
radiographic features and treatment to describe 
various stages of peri-implantitis.32 

Pocket depth (PD) <3 mm, no plaque or bleeding: 
No therapy

Stage A PD <3 mm, plaque and/or bleeding on 
probing: Mechanical cleansing and polishing, oral 
hygienic maintenance instructions.

Stage B PD 4–5 mm, radiologically no bone loss: 
Mechanical cleansing and polishing, oral hygienic 
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maintenance instructions plus local anti-infective 
therapy (e.g Chlorhexidine).

Stage C PD >5 mm, radiologically bone loss <2 mm: 
Mechanical cleansing and polishing, microbiological 
test, local and systemic antibiotic therapy.

Stage D PD >5 mm, radiologically bone loss >2 mm: 
Respective or regenerative surgery.

6. Schwarz et al.  (2008)

The configuration of the bony defect as: 33 

Class I defect: Intraosseous 

Subdivisions: 

Class Ia: Buccal dehiscence

Class Ib: Buccal dehiscence + semicircular bone 
resorption to the middle of the implant body

Class Ic: Buccal dehiscence + circular bone resorption 
under maintenance of the lingual compacta

Class Id: Buccal dehiscence + circular bone 
resorption under loss of the lingual compacta

Class Ie: Circular bone resorption under maintenance 
of the buccal and oral compacta

Class II defect: Supra-alveolar in the crestal implant 
insertion area

7. Renvert & Claffey (2008)

Classification of peri-implant diseases and advised 
treatment regimen was given by Renvert and 
Claffey34 as shown in Table1.

8. Koldsland et al. (2010)

The peri-implantitis levels of severity assessed 
were:35

1)  Radiographic peri-implant bone loss ≥2.0 mm 
and BOP/suppuration at PD ≥4 or ≥6 mm

2)  Radiographic peri-implant bone loss ≥3.0 mm 
and BOP/suppuration at PD≥4 or ≥6 mm

Table 1: Classification of peri-implant diseases by Renvert and Claffey.34

Signs of disease Advised treatment regimen
Periimplant mucositis Inflammation

BOP
PPD<4 mm
No bone los

Nonsurgical instrumentation and disinfection 
with chlorhexidine

Peri-implantitis Grade 0 Failure of osseointegration
Implant fracture
Implant mobility>1mm horizontal 
movability

Explant

Peri-implantitis Grade1 
(mild)

BOP+/- SUP
PPD<4 mm
Bone loss<2 mm
Foreign body in peri-implant 
sulcus(commonly cement)

Removal of abutment
Non-surgical instrumentation and disinfection

Peri-implantitis Grade 2 
(moderate)

BOP+/- SUP
PPD 4-6 mm
Bone loss<2 mm

Removal of abutment
Non-surgical instrumentation and disinfection

Peri-implantitis Grade 3 
(severe)

BOP+/- SUP
PPD>6 mm
Bone loss>2 mm

Removal of abutment
Surgical access
Instrumentation and disinfection
Systemic antibiotics
Resective/Regenerative surgery
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9. Nogueira- Filho et al. (2011)

Peri-implant mucosal inflammation (PIMI) was 
described along with prognosis and treatment36 as 
shown in Table 2.

10. Froum and Rosen (2012)

Peri-implantitis is classified into37:

1. Early Peri-implantitis: PD≥4 mm, Bleeding 
and/or suppuration on probing, Bone loss 
<25% of the implant length. 

2. Moderate Peri-implantitis: PD≥6 mm, 
Bleeding and/or suppuration on probing, 
Bone loss ranging from 25% to 50% of the 
implant length. 

3. Advanced Peri-implantitis: PD≥8 mm, 

Bleeding and/or suppuration on probing, 
Bone loss >50% of the implant length.

(Bleeding and/or suppuration noted on two or 
more aspects of the implant. Bone loss measured 
on radiographs from time of definitive prosthesis 
loading to current radiograph. If not available, the 
earliest available radiograph following loading to be 
used.)

11. Kadkhodazadeh and Amid (2013)

The classification system for peri-implant disease 
in association with natural teeth was termed peri-
implant soft tissue (PIST).38 It gave a better view to 
the clinicians about the etiology of the disease. The 
classification is shown in Table 3.

Table 2: Peri-implant mucosal inflammation (PIMI).36

Diagnosis Prognosis Treatment
No PIMI (Healthy)
No bleeding/No bone loss Favourable OHI SIT

Mild PIMI (Mucositis)
Bleeding/No bone loss Favourable OHI+ISD SIT

Moderate/Severe PIMI (Peri-implantitis)
Bleeding, bone loss Unfavourable OHI+ISD or GBR SIT

Systemic PIMI (Peri-implantitis)
Bleeding, bone loss, systemic condition Unfavourable OHI+ISD or Implant(s) removal

New Implant(s) SIT

Advanced PIMI (Peri-implantitis)
Infection and/or occlusal trauma, mobility Hopeless Implant(s) removal

New Implant(s) SIT

GBR=Guided Bone Regeneration, OHI= Oral Hygiene Instruction, ISD= Implant Surface debridement, SIT=Supportive 
Implant Treatment

Table 3: Peri-implant soft tissue (PIST).38

Classification Definition/ Origin 1st step of treatment
Primarily: periodontitis
P-1 Secondarily: apical peri-implantitis Pulp vitality test rct+/-surgical intervention
P-2 Secondarily: marginal peri-implantitis Non-surgical+/-surgical debridement of involved areas

P-3 Secondarily: marginal and periapical 
peri-implantitis Combination

Primarily: peri-implantitis

I-1 Secondarily: apical periodontitis Pulp vitality test rct surgical intervention of involved 
implant+/-tooth

I-2 Secondarily: marginal periodontitis Non-surgical+/-surgical debridement of involved areas

I-3 Secondarily: marginal and periapical 
periodontitis Combination

Shrestha et al: Peri-implantitis: A Classification Update



56 Nepal Journal of Health Sciences - Vol 1 No 2, Jul-Dec, 2021

12. Zhang L et al. (2014)

The peri-implant bone defects (PIBDs) were 
classified on the basis of their panoramic radiographic 
shapes in patients with lower implant-supported 
overdentures.39

Type 1: Saucer-shaped; Bone pocket characterized 
by a concave bottom (classified as type 4, if the 
undercut was below the alveolar bone crest). 

Type 2: Wedge-shaped; Bone pocket characterized 
by a straight or convex wall. 

Type 3: Flat or no pocket; No pocket present or angle 
between flat alveolar crest and implant surface ≥90°. 

Type 4: Undercut; Bone pocket characterized by 
a concave bottom, with obvious undercutting, that 
is, with an undercut >0.5 mm and proportion of 
undercut >50%. 

Type 5: Slit-like; Bone pocket is narrow and deep, 
with a width of ≤0.5 mm and a depth equalling twice 
the width or more, or an undercut >0.5 mm and 
proportion of undercut <50%. 

13. Kazemi (2015)

Kazemi in 2015 classified peri-implantitis into four 
classes:40

Peri-Implantitis Type 1: Inflammation of the gum 
tissue with no loss of bone or gum tissue. The gum 
tissue may appear red, is painful to touch, and may 
bleed during brushing or flossing.

Peri-Implantitis Type 2: Inflammation, along with 
loss of bone on one side of the implant, with normal 
gum tissue level. Depending on the amount of the 
bone loss, it can be further categorized as:

Type 2a: Bone loss 1-4 mm

Type 2b: Bone loss greater than 4 mm

Peri-Implantitis Type 3: Advancement of 
inflammation with loss of bone on one side of the 
implant and receding gum tissue.

Type 3a: Bone loss 1-4 mm

Type 3b: Bone loss greater than 4 mm

Peri-Implantitis Type 4: Severe inflammation with 
bone loss on more than one side or all around the 
implant.

Type 4a: Normal gum tissue level

Type 4b: Loss of gum tissue

14. Ata Ali et al. (2015)

This is combined (peri-implant mucositis and peri-
implantitis) classification.41 

Proposed classification for peri-implant mucositis:

Stage A: Probing Pocket Depth≤ 4 mm and Bleeding 
on probing and/or suppuration, with no signs of 
loss of supporting bone following initial bone 
remodelling during healing

Stage B: Probing Pocket Depth >4 mm and Bleeding 
on probing and/or suppuration, with no signs of 

Separately

S-1 Apical lesions For involved tooth: RCT, follow-up, peri-apical surgery
For implant: follow-up, surgery

S-2 Marginal lesions Non-surgical+/-surgical debridement of involved areas
S-3 Apical and marginal lesions Combination
Traumatic lesions
T0 Non symptomatic Follow-up
T-1 Symptomatic lesions RCT, Extraction of involved tooth/ implant
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loss of supporting bone following initial bone 
remodelling during healing

Proposed classification for peri-implantitis:

Stage I: Bleeding on probing and/or suppuration 
and bone loss ≤3 mm beyond biological bone 
remodelling

Stage II: Bleeding on probing and/or suppuration 
and bone loss >3 mm and <5 mm beyond biological 
bone remodelling

Stage III: Bleeding on probing and/or suppuration 
and bone loss ≥5 mm beyond biological bone 
remodelling

Stage IV: Bleeding on probing and/or suppuration 
and bone loss≥50% of the implant length* beyond 
biological bone remodelling

*Depending on implant length, if peri-
implantitis can be classified as simultaneously 
corresponding to more than one stage, the most 
advanced should be chosen.

15. Decker et al. (2015)

They grouped peri-implantitis according to the 
prognosis42 as shown in table 4. The prognosis was 
done by the recommended clinical intervention and 
probability of achieving implant stability. 

16. Shah et al.  (2016)

Shah et al. classified retrograde implantitis into 3 
classes.43 It is defined as a clinically symptomatic 

periapical lesion that develops within the first few 
after implant insertion while the coronal portion of 
the implant sustains a normal bone to the implant 
interface.

Class I: Mild; Extends < 25% of the implant length 
from implant apex. 

Class II: Moderate; Extends 25–50% of the implant 
length from implant apex.

Class III: Severe; >50% of the implant length from 
implant apex.

17. Ramanauskaite and Juodzbalys 2016

The classification was done on the basis of 
Radiographic bone level evaluation (mesial and 
distal):44

Slight peri-implantitis PBL: 0.5 - 1 mm 

Moderate peri-implantitis PBL: 1.1 - 1.5 mm 

Severe peri-implantitis PBL: ≥ 1.5 mm 

Amount of bone loss (ABL) = 1.5 + 0.2 × years of 
implant in function 

Pathological bone loss (PBL) = present amount of 
bone loss – ABL

18. Passi D (2016)

This classification uses mnemonics B (Bleeding, 
Bone loss), M (Mobility), P (Probing depth, Proposed 
treatment, and Prognosis).26 Thus, the name BMP 

Table 4: Decker’s classification of peri-implantitis.42

Prognosis Favourable Favourable Questionable Unfavourable Hopeless

Characteristics

No bone loss

PD≥ 4mm

BOP/Suppuration

No mobility

Bone loss≤1/4 
implant

PD≥ 4mm

BOP/Suppuration

No mobility

Bone loss ¼-1/2 
implant

PD ≥6mm

BOP/Suppuration

No mobility

Bone loss>1/2 
implant

PD≥ 8mm

BOP/Suppuration

No mobility

Bone loss>1/2 
implant

PD≥ 8mm

BOP/Suppuration

Mobility

Diagnosis Periimplant 
mucositis

Early 
periimplantitis

Moderate 
periimplantitis

Advanced 
periimplantitis

Advanced 
periimplantitis

Recommendation Nonsurgical 
therapy

Nonsurgical 
therapy Surgical treatment

Extraction

Redevelop site

Extraction
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classification of implant defects was given. The 
classification is given in Table 5.

19. Sarmiento et al. (2016)

It was proposed by Sarmiento, Norton, and Fiorellini 
in 2016.25 It was based on the etiology of peri-
implantitis which is listed as follows:

a) Peri-implantitis induced by pathogenic 
bacteria/biofilm

b) Peri-implantitis induced by exogenous 
irritants

c) Peri-implantitis induced by iatrogenic 
factors

d) Peri-implantitis induced by extrinsic 
pathology

e) Peri-implantitis induced by the absence of 
keratinized tissue (AKT)

20. Canullo et al. (2016)

They proposed a classification based on the etiology 
associated with distinguishing predictive profiles.45 
The three subtypes are

1, Plaque-induced

2. Prosthetically triggered

3. Surgically

21. Suzuki, Hsiao and Misch (2017) 

They described implant quality scales based on 
clinical conditions and management as shown in 
Table 6.46

22. AAP (2017)

In 2017, the world workshop planned and conducted 
jointly by the American Academy of Periodontology 
and the European Federation of Periodontology 
presented a consensus report (of workgroup 4) in 
which classification of Peri-Implant Diseases and 
Conditions was done:47

1. Peri‐implant health

2. Peri‐implant mucositis

3. Peri‐implantitis

4. Soft‐ and hard‐tissue deficiencies 

Table 5: BMP Classification. [(Bleeding, Bone loss), M (Mobility), P (Probing depth, Proposed treat-
ment, and Prognosis)] 26

STAGE
Bleeding 

on  
Probing

Probing 
Depth

Bone loss (%) 
of implant 

length
Mobility Proposed Treatment & Prognosis

STAGE 1 _ 2–3 mm 10–25% No mobility No treatment
STAGE 2 + 4–6 mm 25–50%

Vertical

Horizontal

combination

Grade 1
vertical defect <2– 4 mm- GBR, osteoplasty

Horizontal Defect < half of implant height – 
APF, GBR, osteoplasty
Combination Defect: Bone augmentation and 
GBR. Prognosis is fair.

STAGE 3  
Horizontal

+ 6–8 mm >50%
Vertical

Horizontal

combination

Grade 2
vertical defect 2– 4 mm-GBR, ABWG
Defect > half of implant height – GBR and 
Augmentation.
Combination Defect: Implant removal. Ques-
tionable Prognosis

STAGE 4 + >8 mm > 50% Grade 3 Implant removal Poor prognosis
APF- Apically positioned flap, GBR- Guided bone regeneration, ABWG- Autogenous bone wedge grafting.
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Table 6: Implant quality scale.46

Implant Quality Scales Clinical Conditions Management
Success (optimal health)
Osseointegration/ Stage 0 
osseoseparation

No pain or tenderness upon function
0 mobility
<2 mm radiographic bone loss from 
initial surgery
PD<4 mm
No suppuration
No BOP

Normal maintenance

Survival (satisfactory health)
Stage I osseoseparation
Peri-mucositis

No pain
0 mobility
<2 mm radiographic bone loss from 
initial surgery
Perimucosal inflammation
PD±4 mm (bleeding and/or 
suppuration on probing)

Frequent SPT
Nonsurgical debridement (hand, 
machine, air powder, lasers, etc)
Patient self-administered care
Adjunct local and systemic 
antimicrobials
Soft tissue and/or prosthetic 
corrections if required

Survival (potentially compromised)
Stage II osseoseparation
Early peri-implantitis

No pain
0 mobility
2-4 mm mm radiographic bone loss
PD±4 mm (bleeding and/or 
suppuration on probing)
Perimucosal inflammation
Bone loss <25% of the implant 
length

Survival (compromised health)
Stage III osseoseparation
Moderate peri-implantitis

Variable pain
0 mobility
Perimucosal inflammation
PD≥6 mm (bleeding and/or 
suppuration on probing)
Bone loss 25% to 50% of the 
implant length

Treatment as above plus surgical 
reentry and revision
Laser
Implant surface decontamination
Regeneration

Failure (clinical failure)
Stage IV osseoseparation
Advanced peri-implantitis

Perimucosal inflammation
Pain upon function
PD>8 mm (bleeding and/or 
suppuration on probing)
Bone loss>50% of the implant 
length
Mobility
Uncontrolled diabetes
Maybe no longer in mouth

Surgical reentry and revision
Lasers
Removal of implant

Others (such as retrograde peri-
implantitis)

Variable perimucosal inflammation
Radiographically: periapical lesion 
around implant
Clinical pain, tenderness, fistula 
formation or swelling

Surgical reentry and revision or 
removal of implant
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23. Tallarico et al. (2018)

They categorized diagnostic criteria for the 
estimation of the implant pathologic bone loss 
around an implant in function as DC1-6.48 In DC-
4, the progression of pathologic bone loss was 
described as chronic and acute.

Chronic (slow to moderate progression of the 
disease):

Localized (peri-implantitis to 1 implant)

Focalized (peri-implantitis localized in 1 sextant/
quadrant)

Generalized (peri-implantitis>2implants in different 
quadrants)

Acute (rapid peri-implant bone destruction):

Localized (peri-implantitis to 1 implant)

Focalized (peri-implantitis localized in 1 sextant/
quadrant)

Generalized (peri-implantitis>2implants in different 
quadrants)

Implant success index (ISI)

Besides the above, Implant success index (ISI) was 
introduced by Abrishami in 2014.49

CRITICAL APPRAISAL OF DIFFERENT 
CLASSIFICATIONS

The first attempt to classify defects in implant bone 
was done by Spiekerman in 1984, who described 
the type of bone loss around implant according to 
the shape of the defect.26 The classification failed to 
give a quantitative value to the amount of bone loss. 
This was followed by the classification given by 
Jovanovic, which mainly addressed the horizontal 
bone loss and a combination pattern was addressed.

Implant periapical lesions were classified as inactive 
and infected by Reiser and Nevins in 1995.50 The 

first attempt to classify retrograde peri-implantitis 
was done by Sussman.28 In 2006, Diago et al. 
described retrograde peri-implantitis as acute non-
suppurated, acute suppurated, or chronic according 
to its evolution.51 Shah et al. in 2016 gave a simpler 
classification of retrograde peri-implantitis.43

Vanden Bogaerde described the bone defects as 
closed and open.31 It is the simplest classification 
but it lacks important information due to its broad 
approach. In the same year, Lang et al. gave a complete 
classification by including clinical, radiographic 
features and also guiding the treatment.32 It was 
the first classification that gave definite values for 
the definition of the stages and was not objective. 
Peri-implant pocket depth was included along with 
radiographic features and treatment. It was the first 
classification that gave a complete narration of the 
disease involved. But the radiographic bone loss 
was only differentiated as <2 mm and >2 mm. The 
severity of all the cases with radiographic bone 
loss>2 mm was grouped in one class, which cannot 
be justified.

In 2008, Schwarz et al. classified peri-implant bone 
loss as intraosseous and supraalveolar. Special 
consideration was given to dehiscence on the 
buccal aspect.33 Renvert and Claffey in their 2012 
classification included implant fracture and mobility 
in their classification.34 Implant mobility>1mm 
horizontal movability was given the treatment 
of explantation. The degree of mobility was not 
considered. Koldsland et al. in 2010 grouped peri-
implantitis under two categories.35 All the cases 
with radiographic bone loss ≥3mm were placed 
in one category. This classification also failed to 
address the severity of peri-implantitis as in Lang’s 
classification. Moreover, the classification was more 
primitive compared to Lang’s classification which 
was given half a decade earlier. In 2011, Nogueira F 
et al. described Peri-implant mucosal inflammation 
(PIMI) along with prognosis, treatment, and 
supportive implant treatment.36 But, the classification 
lacked the important parameter of diagnosis: the 
peri-implant pocket depth.
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It was only in 2012 that Froum and Rosen addressed 
another important aspect: the severity of radiographic 
bone loss.37 Kadkhodazadeh and Amid in 2013 gave 
a classification system for peri-implant disease 
in association with natural teeth.38 Zhang et al. 
classified the peri-implant defects according to shape 
in the orthopantamograms.39 This system did not 
provide any quantitative and definite value and was 
more objective. Classifications were also given by 
Kazemi; Suzuki, Hsiao, and Misch; Ata-Ali et al. and 
Decker et al.40-42,46 Decker et al. included prognosis 
and Ramanauskaite and Juodzbalys evaluated peri-
implantitis based on only radiographic bone level 
evaluation (mesial and distal).44

The most detailed classification was given by 
Passi et al. in which all the important parameters 
required for the diagnosis of peri-implantitis were 
addressed.26 This was the first time that the grade of 
implant mobility was considered. Sarmento et al. and 
Canullo et al. in 2016 gave separate classifications 
based on the etiology of peri-implantitis.25,45 
Tallarico et al. defined terms such as acute, chronic, 
localized, focalized, and generalized in terms of 
peri-implantitis.48

Most of the classifications proposed have different 
criteria for the definition of peri-implantitis. 
According to the AAP classification,47 peri-
implantitis is described as radiographic evidence of 
bone level ≥3 mm and/or probing depths ≥6 mm in 
conjunction with profuse bleeding (in the absence of 
initial radiographs and probing depths).  Thus, any 
system which has defined periimplantitis with pocket 
depth less than 6 mm or radiographic evidence of 
bone loss less than 3 mm cannot be incorporated as 
periimplantitis in actual sense by the AAP criteria47. 
This necessitates the need for the introduction of a 
new classification system of peri-implantitis. 

SUMMARY

Various classification systems have been introduced 
to classify peri-implantitis. Mere diagnosis of 
peri-implantitis is not enough as the cases of peri-
implantitis is rapidly increasing. It is the duty of the 
clinician to be aware of the classification systems 
and incorporate the most appropriate system in their 
routine classification.

Conflict of interest: None.
NJHS

REFERENCES
1. Berglundh T, Armitage G, Araujo MG, Avila-Ortiz G, Blanco J, Camargo PM et al. Peri-implant diseases and conditions: Consensus report of workgroup 4 of 

the 2017 World Workshop on the Classification of Periodontal and Peri-Implant Diseases and Conditions. J Periodontol. 2018 Jun;89 Suppl 1:S313-8. [ DOI ] 
2. Hämmerle CH, Glauser R. Clinical evaluation of dental implant treatment. Periodontol 2000. 2004 Feb;34:230–9. [ DOI ]
3. Schwarz F, Becker K, Sager M. Efficacy of professionally administered plaque removal with or without adjunctive measures for the treatment of peri-implant 

mucositis. A systematic review and meta-analysis. J Clin Periodontol. 2015 Apr;42 Suppl 16:S202–13. [ DOI ]
4. Atieh MA, Alsabeeha NH, Faggion CM, Duncan WJ. The frequency of peri-implant diseases: a systematic review and meta-analysis. J Periodontol. 2013 

Nov;84(11):1586–98. [ DOI ]
5. Zitzmann NU, Margolin MD, Filippi A, Weiger R, Krastl G. Patient assessment and diagnosis in implant treatment. Aust Dent J. 2008 Jun;53 Suppl 1:S3–10. [ DOI ]
6. Sanz M, Chapple IL; Working Group 4 of the VIII European Workshop on Periodontology. Clinical research on peri-implant diseases: consensus report of Work-

ing Group 4. J Clin Periodontol. 2012 Feb;39 Suppl 12:202–6. [ DOI ]
7. American Academy of Periodontology. Academy report: peri-implant mucositis and peri-implantitis: a current understanding of their diagnoses and clinical implications. 

J Periodontol. 2013 Apr;84(4):436–43. [ DOI ]
8. Lang NP, Berglundh T; Working Group 4 of the Seventh European Workshop on Periodontology. Periimplant diseases: where are we now?—Consensus of the 

Seventh European Workshop on Periodontology. J Clin Periodontol. 2011 Mar;38 Suppl 11:178–81. [ DOI ]
9. Chan HL, Lin GH, Suarez F, MacEachern M, Wang HL. Surgical management of peri-implantitis: a systematic review and meta-analysis of treatment outcomes. 

J Periodontol. 2014 Aug;85(8):1027–41. [ DOI ]
10. Charyeva O, Altynbekov K, Zhartybaev R, Sabdanaliev A. Long-term dental implant success and survival–a clinical study after an observation period up to 

6 years. Swed Dent J. 2012;36:1–6. [ PubMed ]
11. Implantatoberflächen - Stand der Technik. [ http://www.zmk-aktuell.de/zahnheilkunde/implantologie/story/implantatoberflaechen-stand-der-technik-teil-1.html]
12. Zitzmann NU, Berglundh T. Definition and prevalence of peri-implant diseases. J Clin Periodontol. 2008;35:286–291. [ DOI ]
13. Rakic M, Galindo-Moreno P, Monje A, Radovanovic S, Wang HL, Cochran D, et al. How frequent does peri-implantitis occur? A systematic review and me-

ta-analysis. Clin Oral Investig. 2018;22(4):1805–16. [ DOI ]
14. Lee CT, Huang YW, Zhu L, Weltman R. Prevalences of peri-implantitis and peri-implant mucositis: systematic review and meta-analysis. J Dent. 2017;62:1–12. [ DOI ]
15. Kumar PS, Dabdoub SM, Hegde R, Ranganathan N, Mariotti A. Site-level risk predictors of peri-implantitis: a retrospective analysis. J Clin Periodontol. 

2018;45(5):597–604. [ DOI ]
16. Schwarz F, Derks J, Monje A, Wang HL. Peri-implantitis. J Periodontol. 2018 Jun;89 Suppl 1:S267-90. [ DOI ]

Shrestha et al: Peri-implantitis: A Classification Update

https://doi.org/10.1002/jper.17-0739
https://doi.org/10.1046/j.0906-6713.2003.003434.x
https://doi.org/10.1111/jcpe.12349
https://doi.org/10.1902/jop.2012.120592
https://doi.org/10.1111/j.1834-7819.2008.00036.x
https://doi.org/10.1111/j.1600-051x.2011.01837.x
https://doi.org/10.1902/jop.2013.134001
https://doi.org/10.1111/j.1600-051x.2010.01674.x
https://doi.org/10.1902/jop.2013.130563
https://pubmed.ncbi.nlm.nih.gov/22611899/
http://www.zmk-aktuell.de/zahnheilkunde/implantologie/story/implantatoberflaechen-stand-der-technik-teil-1.html
https://doi.org/10.1111/j.1600-051x.2008.01274.x
https://doi.org/10.1007/s00784-017-2276-y
https://doi.org/10.1016/j.jdent.2017.04.011
https://doi.org/10.1111/jcpe.12892
https://doi.org/10.1002/jper.16-0350


62 Nepal Journal of Health Sciences - Vol 1 No 2, Jul-Dec, 2021

17. Fu JH. and Wang HL. Breaking the wave of peri‐implantitis. Periodontol 2000. 2020;84(1):145-60. [ DOI ]

18. Fu JH, Hsu YT, Wang HL. Identifying occlusal overload and how to deal with it to avoid marginal bone loss around implants. Eur J Oral Implantol. 2012 Mar 
2;5: S91-103. [ PubMed ]

19. Laine ML, Leonhardt Å, Roos‐Jansåker AM, Peña AS, Van Winkelhoff AJ, Winkel EG, et al. IL‐1RN gene polymorphism is associated with peri‐implantitis. 
Clin Oral Implants Res. 2006 Aug;17(4):380-5. [ DOI ]

20. Krennmair G, Seemann R, Piehslinger E. Dental implants in patients with rheumatoid arthritis: clinical outcome and peri‐implant findings. J Clin Periodontol. 
2010 Oct;37(10):928-36. [ DOI ]

21. Máximo MB, De Mendonça AC, Alves JF, Cortelli SC, Peruzzo DC, Duarte PM. Peri-implant diseases may be associated with increased time loading and gen-
eralized periodontal bone loss: preliminary results. J Oral Implantol. 2008 Oct;34(5):268-73. [ DOI ]

22. Galindo‐Moreno P, Fauri M, Ávila‐Ortiz G, Fernández‐Barbero JE, Cabrera‐León A, Sánchez‐Fernández E. Influence of alcohol and tobacco habits on peri‐im-
plant marginal bone loss: a prospective study. Clin Oral Implants Res. 2005 Oct;16(5):579-86. [ DOI ]

23. Lombardo G, Signoriello A, Marincola M, Nocini PF. Assessment of Peri-Implant Soft Tissues Conditions around Short and Ultra-Short Implant-Supported 
Single Crowns: A 3-Year Retrospective Study on Periodontally Healthy Patients and Patients with a History of Periodontal Disease. Int J Environ Res Public 
Health. 2020 Jan;17(24):9354. [DOI] 

24. Renvert S, Persson GR, Pirih FQ, Camargo PM. Peri‐implant health, peri‐implant mucositis, and peri‐implantitis: Case definitions and diagnostic considerations. 
J Clin Periodontol.2018 Jun;45:S278-85.[DOI] 

25. Sarmiento HL, Norton MR, Fiorellini JP. A Classification System for Peri-implant Diseases and Conditions. Int J Periodontics Restorative Dent. 2016 Sep-
Oct;36(5):699-705. [DOI] 

26. Passi D, Singh M, Dutta SR, Sharma S, Atri M, Ahlawat J, et al. Newer proposed classification of periimplant defects: A critical update. J Oral Biol Craniofac 
Res. 2017;7(1):58-61. [DOI]

27. Bowen Antolín A, Pascua García MT, Nasimi A. Infections in implantology: from prophylaxis to treatment. Medicina Oral, Patología Oral y Cirugía Bucal 
(Internet). 2007 Aug;12(4):323-30. [PubMed]

28. Sussman HI. Periapical implant pathology. J Oral Implantol. 1998;24(3):133-8. [DOI] 

29. Scarano A, Di Domizio P, Petrone G, Iezzi G, Piattelli A. Implant periapical lesion: a clinical and histologic case report. J Oral Implantol. 2000;26(2):109-13.
[DOI PubMed] 

30. Kassolis JD, Scheper M, Jham B, Reynolds MA. Histopathologic findings in bone from edentulous alveolar ridges: a role in osteonecrosis of the jaws? Bone. 
2010;47(1):127-30. [DOI PubMed]  

31. Vanden Bogaerde L. A proposal for the classification of bony defects adjacent to dental implants. Int J Periodontics Restorative Dent. 2004;24:264–71. [PubMed]

32. Lang NP, Berglundh T, Heitz-Mayfield LJ, Pjetursson BE, Salvi GE, Sanz M. Consensus statements and recommended clinical procedures regarding implant 
survival and complications. Int J Oral Maxillofac Implants. 2004;19(Suppl):150–4. [PubMed] 

33. Schwarz, N. Sahm, J. Becker, Aktuelle Aspekte zur Therapie periimplantärer Entzündungen. Quintessenz 2008, 59:00. 
34. Armas J, Culshaw S, Savarrio L. Treatment of peri-implant diseases: a review of the literature and protocol proposal. Dent update. 2013 Jul 2;40(6):472-80. [DOI]
35. Koldsland OC, Scheie AA, Aass AM. Prevalence of peri‐implantitis related to severity of the disease with different degrees of bone loss. J Periodontol. 2010 

Feb;81(2):231-8. [DOI]
36. Nogueira-Filho G, Iacopino AM, Tenenbaum HC. Prognosis in implant dentistry: A system for classifying the degree of peri-implant mucosal inflammation. J 

Can Dent Assoc. 2011;77:b8. [PubMed]
37. Froum SJ, Rosen PS. A proposed classification for peri-implantitis. Int J Periodontics Restorative Dent. 2012 Oct;32(5):533-40. PMID: 22754901.  [PubMed] 
38. Kadkhodazadeh M, Amid R. A new classification for the relationship between periodontal, periapical, and peri-implant complications. Iran Endod J. 2013;8:103–

8. [PMC]
39. Zhang L, Geraets W, Zhou Y, Wu W, Wismeijer D. A new classification of peri-implant bone morphology: a radiographic study of patients with lower im-

plant-supported mandibular overdentures. Clin Oral Implants Res. 2014;25(8):905-9. [DOI PubMed]
40. Kazemi HR, Oral surgery & Dental Implants, May 2021. [Full Text]
41. Ata-Ali Javier, Ata-Ali Fadi, Bagan Leticia. A classification proposal for peri-implant mucositis and peri-implantitis: a critical update.  Open Dent J. 2015;9:393–

5. [DOI]
42. Decker AM, Sheridan R, Lin GH, Sutthiboonyapan P, Carroll W, Wang HL. A prognosis system for periimplant diseases. Implant dentistry. 2015 Aug 1;24(4):416-

21. [DOI PubMed]
43. Shah R, Thomas R, Kumar AB, Mehta DS. A Radiographic Classification for Retrograde Peri-implantitis. J Contemp Dent Pract. 2016 Apr 1;17(4):313-21. doi: 

10.5005/jp-journals-10024-1847 [DOI PubMed]
44. Ramanauskaite A, Juodzbalys G. Diagnostic principles of peri-implantitis: a systematic review and guidelines for peri-implantitis diagnosis proposal. J Oral 

Maxillofac Res. 2016 Jul-Sep; 7(3): e8. [DOI] 
45. Canullo L, Tallarico M, Radovanovic S, Delibasic B, Covani U, Rakic M. Distinguishing predictive profiles for patient‐based risk assessment and diagnostics of 

plaque induced, surgically and prosthetically triggered peri‐implantitis. Clin Oral Implants Res. 2016 Oct;27(10):1243-50. [DOI]
46. Mish C, Resnik R. Misch’s Avoiding Complications in Oral Implantology. Elsevier St. Louis; 2017.
47. Berglundh T, Armitage G, Araujo MG, Avila‐Ortiz G, Blanco J, Camargo PM et al. Peri‐implant diseases and conditions: Consensus report of workgroup 4 of 

the 2017 World Workshop on the Classification of Periodontal and Peri‐Implant Diseases and Conditions. J Periodontol. 2018 Jun;89:S313-8. [DOI PubMed]
48. Tallarico M, Canullo L, Wang HL, Cochran DL, Meloni SM. Classification Systems for Peri-implantitis: A Narrative Review with a Proposal of a New Evi-

dence-Based Etiology Codification. Int J Oral Maxillofac Implants. 2018 Jul/Aug;33(4):871-9. [DOI PubMed] 

49. Abrishami MR, Sabour S, Nasiri M, Amid R, Kadkhodazadeh M. Comparison of the reproducibility of results of a new peri-implantitis assessment system (im-
plant success index) with the Misch classification. J Korean Assoc Oral Maxillofac Surg. 2014 Apr;40(2):61. [DOI PMC] 

50. Reiser GM, Nevins M. The implant periapical lesion: etiology, prevention, and treatment. Compend Contin Educ Dent. 1995 Aug;16(8):768-72. [PubMed] 
51. Diago MP, Boronat López A, Lamas Pelayo J. Update in dental implant periapical surgery. Med Oral Patol Oral y Cir Bucal. 2006;11:E429–32. [DOI PubMed 

PMC]

Shrestha et al: Peri-implantitis: A Classification Update

https://doi.org/10.1111/prd.12335
https://pubmed.ncbi.nlm.nih.gov/22834398/
https://doi.org/10.1111/j.1600-0501.2006.01249.x
https://doi.org/10.1111/j.1600-051x.2010.01606.x
https://doi.org/10.1563/1548-1336(2008)34%5b269:pdmbaw%5d2.0.co;2
https://doi.org/10.1111/j.1600-0501.2005.01148.x
https://doi.org/10.3390/ijerph17249354
https://doi.org/10.1111/jcpe.12956
https://doi.org/10.11607/prd.2918
https://doi.org/10.1016/j.jobcr.2017.01.002
https://pubmed.ncbi.nlm.nih.gov/17664920
https://doi.org/10.1563/1548-1336(1998)024%3C0133:pip%3E2.3.co;2
https://doi.org/10.1563/1548-1336(2000)026%3C0109:iplaca%3E2.3.co;2
https://pubmed.ncbi.nlm.nih.gov/11831326/
https://doi.org/10.1016/j.bone.2010.04.588
https://pubmed.ncbi.nlm.nih.gov/20399289/
https://pubmed.ncbi.nlm.nih.gov/15227774/
https://pubmed.ncbi.nlm.nih.gov/15635955/
https://doi.org/10.12968/denu.2013.40.6.472
https://doi.org/10.1902/jop.2009.090269
https://pubmed.ncbi.nlm.nih.gov/21266099/
https://pubmed.ncbi.nlm.nih.gov/22754901/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3734511/
https://doi.org/10.1111/clr.12193
https://pubmed.ncbi.nlm.nih.gov/23718182/
https://www.facialart.com/wp-content/uploads/2015/10/Peri-implantitis-e-book1.pdf
http://dx.doi.org/10.2174/1874210601509010393
https://doi.org/10.1097/id.0000000000000276
https://pubmed.ncbi.nlm.nih.gov/26035268/
https://doi.org/10.5005/jp-journals-10024-1847
https://pubmed.ncbi.nlm.nih.gov/27340166/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5100648/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5100648/
https://dx.doi.org/10.5037%2Fjomr.2016.7308
https://doi.org/10.1111/clr.12738
https://doi.org/10.1111/jcpe.12957
https://pubmed.ncbi.nlm.nih.gov/29926491/
https://doi.org/10.11607/jomi.6242
https://pubmed.ncbi.nlm.nih.gov/30025004/
https://dx.doi.org/10.5125%2Fjkaoms.2014.40.2.61
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4028789/
https://pubmed.ncbi.nlm.nih.gov/8620395/
https://pubmed.ncbi.nlm.nih.gov/16878068/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5813993/

